A phytochemical study on the bark of Walsura pinnata has led to the isolation of a new oleanane triterpene acid, 3-oxo-olean-9(11),12-dien-28-oic acid (1), together with nine known compounds (2-10). Their structures were established on the basis of the detailed spectroscopic analysis, including one-and twodimensional NMR, ESI-MS and HR-ESI-MS techniques. Compounds 2, 3, 5, 6 and 8 were isolated from W. pinnata for the first time. Compounds 3 and 4 showed in vitro growth inhibitory activity against two human cancer cell lines MCF-7 and SK-OV-3 with IC 50 values within the range of 8.85 -18.28 µg/mL. To the best of our knowledge, this is the first report on the cytotoxic activity of compound 3 towards both cancer cell lines.
Walsura, a genus belonging to the family Meliaceae, composed of about 30 -40 species and mainly distributed in the south-east of Asia, including the southern part of India, and the mainland of China [1] . Walsura pinnata Hassk. is an evergreen tree that can readily be found in lowlands and hills up to 600 m above the sea level. The plants can grow up to 20 m tall and can be identified by the pinnate morphology of its leaflets (appear in pair opposite to each other). The flowers usually have five petals with white panicles and the fruits can appear as dull green color and oblong in shape. There are some reports claiming that its seeds are poisonous [2] .
About eight species from this genus have undergone scientific studies that resulted in the isolation of mostly limonoids and triterpenoids. Bioactive compounds with anti-insecticidal, antibacterial, anti-oxidant and cytotoxic activity have also been reported from this genus [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . To the best of our knowledge, there are no documented reports to date on the phytochemical and biological activity of this species. In the continuation of our work in the search for bioactive compounds from Meliaceous plants [13, 14] , we carried out a phytochemical study from the bark of W. pinnata, through which a new oleanane triterpenoid (1) along with nine known compounds (2 -10) were obtained. Herein, we report the isolation and structural elucidation of these compounds, as well as their cytotoxic activity. Compound 3 and 4 were tested for their in vitro cytotoxicity against two human cancer cell lines, namely breast carcinoma (MCF-7) and ovarian carcinoma (SK-OV-3) using the neutral red uptake assay. Compound 4 displayed moderate cytotoxicity against both MCF-7 and SK-OV-3 (IC 50 8.85 and 14.35 µg/mL, respectively) while compound 3 exhibited moderate cytotoxicity against SK-OV-3 (IC 50 14.95 µg/mL) and show weak cytotoxicity against MCF-7 (IC 50 18.28 µg/mL). Compound 4 showed good selectivity against MCF-7 and MRC-5 cell lines with the SI value of more than 3. To the best of our knowledge, this is the first report on the cytotoxic activity of compound 3 towards both cancer cell lines. The IC 50 and SI values are presented in (Table 2) . 
Extraction and isolation:
The extraction processes were carried out using simple maceration method. The bark of W. pinnata (1.5 kg) was first defatted with n-hexane for 48 h and then soaked with dichloromethane for another 48 h. Periodical stirring was applied throughout the duration to enhance the extraction yield. After two days, the solvent was filtered from the plant material through a filter paper and was concentrated at 40 ο C using rotary vacuum evaporator to get dark-brown gummy crude extract (85.5 g). The crude extract (15 g) was subjected to open column chromatography (CC) using nhexane: EtOAc gradient (90:10-10:90) to give 11 major fractions (A -K). Fraction C (2.77 g) was further separated by CC over silica gel eluting with n-hexane: EtOAc (75:25) to give 3 (150 mg) and 4 (320.4 mg). Fraction D (3.57 g) was subjected to CC over silica gel using DCM: acetone gradient (90:10-10:90) to yield 12 subfractions (D1 -D12). Fraction D5 was further purified by CC over silica gel to obtain 1 (1.2 mg) and 2 (1.1 mg). Fraction E (2.2 g) was subjected to CC over silica gel again eluting with the DCM-acetone gradient (90:10-50:50) to yield 7 sub-fractions (E1 -E7). Subfraction E4 (80.60 mg) was further purified by preparative TLC (DCM: acetone: MeOH, 87:10:3) to get 5 (2.2 mg). Compound 6 (30.3 mg) was afforded from sub-fraction E6 (1.3 g) from CC over silica gel eluting with the solvent system of DCM: acetone (70:30). Fraction F (0.56 g) was further subjected to Sephadex column using an isocratic elution system (DCM: MeOH, 85:15) to give 7 (4.3 mg) and 9 (2.3 mg). Fraction I (1.55 g) was purified by open CC eluting with n-hexane-EtOAc (80:20-60:40) to afford 5 subfractions (I1 -I5). Subfraction I2 (0.4 g) and I5 (0.5 g) was further subjected to CC over silica gel using 80:20 and 60:40 n-hexane: EtOAc system to give 10 (1.6 mg) and 8 (5 mg), respectively.
Cytotoxicity assay: Cytotoxic activity of compounds 3 and 4 against two human cancer cell lines, human breast adenocarcinoma (MCF-7) and human ovarian adenocarcinoma (SK-OV-3), were assayed according to the neutral red uptake assay [27] . Both cell lines were purchased from American Type Culture Collection (ATCC), USA. MCF-7 and SK-OV-3 cells were cultured in RPMI 1640 (Sigma) and DMEM (Sigma) media respectively, supplemented with 10% fetal bovine serum (PAA Lab, Austria) followed by incubation in a humidified atmosphere with 5% CO 2 at 37 ο C. Approximately 6 × 10 3 cell/well were seeded in 96-well plate (Orange Scientific, Belgium) and incubated in 5% CO 2 at 37 ο C for 3 h to allow the cells to adhere and form a monolayer culture on the bottom surface. After 3 h, the test compounds were added to the wells at six different concentrations of 1, 10, 25, 50, 75 and 100 µg/mL. The plates were then incubated in 5% CO 2 at 37 ο C for 72 h. Wells containing untreated cells (without an addition of any test agents) were regarded as a negative control. At the end of the incubation period, the spent medium was replaced with a fresh medium containing 50 µg/mL neutral red solutions. The plates were incubated for another Chemical constituents from Walsura pinnata Natural Product Communications Vol. 12 (9) 2017 1399 3 h to allow the uptake of vital dye into the lysosomes of viable and uninjured cells. After the incubation period, the medium was discarded and cells were washed with the neutral red washing solution (a mixture of calcium chloride and formaldehyde). The dye was eluted from the cells by incubation with neutral red resorb solution (a mixture of acetic acid, ethanol, and water at the proportion of 1:50:49) with rapid agitation on a microtiter plate shaker (Lt Biomax 500) for 30 min at room temperature. The optical density (OD) of the solution was measured using Multiskan Go microplate reader (Thermo Scientific, USA) at the wavelength of 540 nm. All experiments were performed in triplicate and cisplatin (1.0 -25.0 µg/mL) was used as a positive control. The inhibitory rate of cell growth was calculated according to the following formula: Inhibition rate (%) = (OD control -OD sample )/(OD control ) × 100%. IC 50 values were calculated by MsExcel based on three individual experiments and expressed as mean ± standard deviation (SD). The selectivity index (SI) was also calculated from the ratio of IC 50 against human normal lung fibroblast (MRC-5) and tumor cell lines. The SI values indicate the selectivity of the sample towards the cancer cells tested. Sample within SI value greater than 3 was considered to have high selectivity [28] . 
